THE  SCIENCE   OF  NUTRITION

them that they are cfood substances of no fuel value, but which
are necessary to life in the higher animals and which they can-
not themselves manufacture5. McCarrison observes: 'Vitamins
do not themselves contribute to the energy supply of the body,
but they facilitate the utilization by it of proteins, carbo-
hydrates, fats, and salts.' And elsewhere the same authority
writes: 'Vitamins are not foods in the sense of tissue builders
or producers of energy, they have not been isolated, and their
nature and composition are unknown. What is known of them
has been learned from feeding experiments on animals. Two
are essential to growth and maintenance; the third is necessary
for normal nutrition and the prevention of scurvy. Without
vitamins . . . food is dead. . . . They are obtained from the
vegetable kingdom; plants appear to have the power of syn-
thesizing them, while the animal does not.3

This passage is interesting not only as giving a clear summary
of the functions of vitamins, but as showing what rapid advances
in this part of the science of nutrition are being made. Since
McCarrison wrote (1921) two more vitamins, D and E, have
been discovered, most of them have been isolated in pure
form, and one, C, has been made synthetically in the labora-
tory.

The fact that vitamins are present in foodstuffs in very
small quantities and that it has proved extremely difficult to
isolate them, has placed very great obstacles in the way of
their discovery and has retarded it until recently. But the
investigations in regard to these five vitamins have come to a
stage where we may draw certain definite conclusions from a
large number of experimental data. Each of these substances,
even in an extremely small quantity, is known to have specific
relations to certain structures and functions of the body.
McCarrison7 sums up these relations as follows: 'Vitamin A to
epithelium and nerve; vitamin B to the gastro-intestinal tract,
nervous system and skin; vitamin C to the cement substance
that binds the cells of the body together; vitamin D to the
bones and teeth; and vitamin E to the reproductive system.'
By ensuring the functional efficiency of these different struc-
tures, each of these vitamins tends to afford protection against
disease. The vitamins are links in a chain of essential food
substances necessary for normal metabolic processes. In other
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